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^itns 

l\An assay method for the determination of _ 
tra;::S^.n II bound cobala.in in a body ^^^I'flu.a 
compr.sinT^^ing a cell free sample o a body flu 
with an xmmobiTlSd^^r immobilizable specxfxc b.ndxng 
Tigand for TC II or ^Sl^I ^ separating a Ixgand 
xigdii^ n r>^H hound fraction and 

bound fraction from a non- lig^Adbound r 

■ .H. holo-TC II or TC-I^"bQund cobalamxn 
measuring the holo n 

content therein. 



2. An assay method 
specific binding li^ 
for separation and 
II in tjT^-..-e-^tT^p^ ol 
10-fold. 



laimed in 





P. 



claim iwhei 

"h^l^^CII allow 
^ of the TC II or holo-TC 
2St^3-fold and up to greater 



and4 f^S-^ 
itrat; 



3 An assay method as claimed in claj 
assay is capable of detecting hc^C II at a 
concentration as low as 9 



wherein said 



4 . An ass 
assay i 



as claimed in claim 1 wherein said 
#lu gnalynis^y an automated process . 



rEod 



C assay method as claimed in claim 1 wherein said 
.pec-*^ binding ligand is selected from the group 
^~S-^oolvclonal or monoclonal antrbody, an 
comprrs.^5---eol^^ an oligopeptide, a 

antibody ^-^men^T-^-Eol^-P ^^^^^^^^ 
small organic chemical, a-speciti library or a 

a combinatorial chemistry or pTSgS-^laY library 
specifically binding sequence of DNR or 

, ^ assay method as claimed in claim S wherein said 
speci'c binding ligand is a monoclonal antibody. 



An assay method^^3S 



.n 



-^I^JJ^l wherem^saia 



speci 



fic bii 



i^^^Texhibits a high degree of 
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low affinity towards other TC proteins, in either p 
holo for., or any other oobala.in-binding protein. 

^ assay method as claimed in claim 1 wherein said 
met-hod comprises contacting an immobilised or an 
::^;SlI^ble xc x^oIo-TC n binding ligand with 

^He» =;amiDleNmde^ investAation; 

Zl^^.^r.4o.n. fraction fro. a non- 

concentratiU of cobalamxrj ^"f^^ released 

being so afkcted that t J concent^r^xon of ^he rel 

■ ■ least 3 tAmes and up"to more than 10 

cobalamm is at least i Vim >H>olo-TC II in 

times greater \h^n_the^oncentrations of holo 

the initial sample. ^ 

^ assay method as claimed in claim^/^whereih said 



cobc 
pH of 



assay meunuu ^^^^ 

„ is released by changing the temperature or the 

,e surrounding medium. 



,0. An as^ethod as claimed in claim 1 ^^^^J"^^ 
different cobS»in forms are converted to the less 
U,ht sensitive ^^cobalamin ^V^^j;;-;: ,7, ^ ^ding 
prior to contacting s>i^sample with a speci 

ligand. 

11 An assay method as cla^X^n claim 1 wherein said 
ree cobalamin is determined b?V-™P-ltion assay 

performed by contacting an ^-"^^^V ^^""^"^/tr^ 
- cobalamin with the dissociated ^n - - _ 
sample in the presence of labeliea g ^ 
with the isolated cobalamin for binding toN^ 
immobilised binding partners. 
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12 Sn^s.ay method as claimed in claim 1 wherein the 
.indi^lr^fSIdli- - " immobilised and b.nd to 

both holo- and apfe=-aiC II. 

^ An assay method as claimed in claim 1 wherein said 
n^od comprises contacting a solid support hav.ng 
T^lis.^ thereon a TC II or holo-TC II >=-^^"5 
ligankwith the sample under investigation and also 
with a Aon-immobilised ligand, 

wherV said immobilised ligand is '^^^^^'^l 
■ r^\c II or holo-TC II, to said non-immobllised 

binding to II or no il or holo-TC II and 

ligand or "V^f^-^^^^^J^iL non-immobilised 
3aid non-immob^d ^^^^"'^Vf //^^^^^ said 

ligand IS =;P/V;-r:: and complexes o. 

immobilised l/igand\TC II or no 

...d immobi/ised U>and and .cVl o^ ° ,,3,,, 

whereih if said ^ssay metHbd xs a ^ tt 

3. least oJe o. said Ir^^nds isVecific - 
U assay is a c^petitUn assay sard 



immobilisedl ligand is spec\fic or\holo^ 
competitorsWreof; \ Lid immobilised ligand 

„herebv\the P--°"-^; t"3:,^ immobilised 
bound by TC ^X^ '^^^l'll "An- immobilised ligand 
.igand or by on the amount o£ 

and TC II or holo-TQ_lJ^^ uep ^ 
holo-TC II present in said ---P^;^ ' V"^ _ ^ 

said non- immobilised ligand is\capable ot 

rina a directly or indirectly detectable sxgnal 
generating a airecuxy ^ \ 

when bound or when unbound; \ 

separating a bound fraction from a^xon-bound 

fraction; and determining t\ non- 

directly or indirectly w-i i lsed\ ligand (the 

immobilised ligand bound to the -^^^^^^/^^V 
bound fraction) or non-bound and m solution\(t 

bound fraction) ; 03 ik non- 

Where the contacting o£ the sample and said n 
immobilised ligand with the solid support may be \ 



and 



# 
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T^rfor..d separately, simultaneously or 
a^d-if performed separately or sequentrally, they may 
contarti^ in either order. 



... An assa^smetho^claimed in claim X3 wherern sard 
non-immo.ilirXk'and c-petes for . ndrn. o e^^ 
immobilised Irga^th ^"^^ ^V^^^ „ . ,i,h 

.n.ound "---f f;^^;r : l^lple and a low 
concentration it holo TC^i n . indicative of 

l.vel of unbould non-imm^Jized krgand rs xndrcatrve 

a low conoentrition of holoX^^^^''^ 

olainn^'™s"i" said 



An assay mithod as claimed ii 



15. An assay m^,..^ ""' JeN-c II or holo-TC II 

non-immobilised 14gand brnds to <f ^ ^^^^ 

which is bound in turn to the ^"'/''^^^^^ 

that a high level oHs^l-2^^"*t'":^i;'xI il the 
indicative of a high ^SScB^rf^^ion of ^■^^^^'^'-^^^^ 
sample and a low level of bound non- rmmobrl-e^ 9 
is indicative of a low concentration of holo TC 

the sample, 

An assay method as claimed in claim I wherein a 
!^jti»;V^a.y separation step is carried out using 
foblS^nalogue or fragment "^f 
selectively b^Si^PO-forms of both 

.aptocorrin <HC, , -S^;*^^^°;!::in analoiST^? 
and HC proteins are bound ^^^'-^eT^^^^^rc xfand 
fragment thereof "^ahd separated f ronTTAs^holo^ 

holo-HC complexes'. 

-> ■ ^ ^r, r-laim 16 wherein said 
X7. An assay method as claxmed xn claxm ^ 

^^or. i=5 performed and thus m the suds«si 
preliminary step xs pertorm complexes, the 

analysis of the holo-TC II and holo-HC co p 
immobilised or non- immobilised Ixgands ^^^ J 
for holo-TC II or TC II or competitors thereof. 
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18. An assay method as claimed in claim 16 wherein said 
cobalamin analogue or fragment thereof is tethered to a 
support by biotin. 

19>sAn assay method as claimed in claim 16 wherein 
biotin>^lr^<ed cobalamin is added to the sample under 
analysis in a^*=i%Qn- immobilised form where it binds to the 
apo-forms of TC Il^^'aaid HC, said sample then being 
contacted with a solid^^^^ace having a binding partner 
for the biotin immobilised tfi^^^n, such that a complex 
of binding partner-biotinylated cobeu^amin-TC II/HC then 
forms which can be easily isolated from^^'^fe.he sample . 



20. An assay method as claimed in claim 19 wherein said 
biotin binding partner is avidin. 

An assay method as claimed in claim 16 wherein the 
-TC II pool is determined after separation by 
conta'^ing the sample-^with an immobilised TC II ligand 
which c^^ures/t'he holo-TG^II complex leaving the 
haptocorriX^ iii solution and\then contacting the 
immobilisedMtolo-TC II with q>v second TC II ligand which 
is labelle'd an^\thus detect 



22. An assay method^s claimed in claim 16 wherein 
after separation, said\holo-TC \ll molecules compete with 
labelled! non-immobilised\ligani\f or binding to 
immobilised ligand therefor^ni t^he amount of holo-TC II 
is determv^ned in relation toN^^he amount of labelled non- 



immobilised ligand bound or npt\^bound--.to_sa: 
immob i 1 i s e d\l igand . 




23. An assay method— arTcl aimed in craim 18 wherein the 
binding of apo TC II and apo HC to cobalamin, analogues 
or fragments thereof takes place at a site^or in such a 
manner which inhibits subsequent recognition^ and binding 
of the immobilised cobalamin bound TC II by ^he non- 
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b i luii 1 1 y - p a r c ner for TC II. 



24 . An assay m&feignd as claimed in claim 1 wherein a 
fraction is separateS'^^C^gi the sample which comprises at 
least a portion of the des5^i?^d TC II subset of proteins. 

25. An assay method as claimed in claim 1 wherein said 
non-bouftd fraction is at least 80%,^-g-Q4 h - o r-S sV ^ree of 
either TcVl or holo-TC II. 



£3 y' — ' 



26. An assay Xethod as claimed in claim 1 further 

X A 
a preliminary separation step in which the sample is 

contacted with an immobilized or immobilizable specific 

binding ligand f or , h^^"6corrinI ^Ai/ ^ -^-x^-^rclM^ 

27. An assay method as chimed in claim 1 wherein said 
TC II binding ligand possess^ an affinity constant of 

at least 10^M'\ 

28. An assay method as claimed in claim 27 wherein the 
affinity constant is greater than 2xlO^M"\ 

29. An assay method as claimed in claim 28 wherein the 
affinity constant is greater than 10^°M"\ 

30. An assay method as claimed in claim 2 9 wherein the 
affinity constant is greater than 10^^M"\ 



31. An assay method as claiiTied-'±rr^laim 1 wherein the 
degree of crossji^ae^drvrTty of a holo-TC II or TC II 
bindinoiJrggiid with HC is less than li 

32, An assay method as claimed in claim 31 wherein the 
degree of cross-reactivity is between 0.1% and 1%. 



33. An assay method as claimed in claim 32 wherein the 
degree of cross-reactivity is less than 0.1%. 



• 



say met 



34 . AiT 
binding ligands^ 
ligand by at leaj 



as 



35 - 

claimed in claim 1 wherein the 
or holo-TC II concentrate the 



ild. 



3 5.X^n assay method as claimed in claim. >^^here in the 
bindingX^nds for TC II or holo-TC II concentrate the 
ligand by aNOeast 5-fold. 



36. An assay methocf^'^s claimed in claim 35 wherein the 
binding ligands for TC iKqr holo-TC II concentrate the 
ligand by at least 10-fold. 



An assay method as claimed in claim 1 wherein said 
san^le comprising the holo-TC II complex is contacted 
with Xsolid phase to which a labelled ligand 
recognising the same binding sites on the immobilised 
ligands as\holo-TC II is bound; holo-TC II in said 
sample compets^s wiUi^s^d bound labelled ligand for said 
binding sites s^ach that a'&ter equilibration of the 



system, there^sXa directly^proportional relationship 
between the amount\of labelleci^ ligand displaced from 
said solid support and detectable in solution and the 
amount of hplo-TC II present in the original sample; 
said labelled ligand beirig detected directly or 
indirectly as the amount ofxlallelled ligand bound or not 



bound to said solid support a^s 



Appropriate 



\ -M 

38. An assay\method as claimea ila "^eiaim^l wherein said 
holo-TC II containing sample/xs contacted with a solid 
support having hoOo-TC II^mobilised\thereon and a 
labelled non-immobilised holo-TC II specific binder, 
wherein free holo-TC II in the sample andvimmobilised 
holo-TC II compete for binding with the labelled non- 
immobilised ligand; and determination of theXlabelled 
ligand bound to the solid phase or remaining i^ solution 
allows determination of the holo-TC II concentra^dc 



on. 
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^ \^ ^^^^^ method as claimed in claim 1 wherein said 
holo^ II containing sample is contacted with labelled 
holo-Td\Il and immobilised ligand therefor; said 
labelled\nd non-labelled holo-TC II complexes compete 
for binding\to the immobilised ligand and after 
equilibrium is reached, the amount of labelled holo-TC 
II bound to th^lTiHBbl.lised ligand is indirectly 
proportional^o t^he amount of holo-TC II in the sample. 



40. An assky method"^^ clWmed in claim 1 wherein in a 
competition assay , theVabllled holo-TC II may be 
detected directly or indirekly and may be determined as 
the amount of labelled ho^c^Vc II bound or not bound to 
the solid support as appropriate. 



41. An assay method as 
immunoassay, the 
directly or indirec 




ied\in claim 1 wherein in an 
'lo-TC\lI may be detected 
may be 



'etermined as the 
amount of labelled holo-TC II bound \r not bound to the 



solid support as appropriate. 



42. An assay method as clainied_jji---€draxm^ 
body sample is ^eie^t^d-^^^^Tthi group 
seminal f' 




derived 



spinal fluid, amniotic fluid^ 

rbampl - e ^ 



43. An assay method as claimed in claim 42 wherein said 
sample is serum or plasma. 



44. An assay method as claimed^in-clalirr^/herein said 
bound fraction is separiat-e'd- f rom said unbound fraction 
by precipi^ati.onr'^centrifugation, filtration or 
chromaJ:.©cJraphic methods . 



-4-5. An assay metho.d'-aS~ciaimed in claim 1 wherein said 
detectable ■lTgan-d;4s.aabelL with a signal forming 
label which may l{e deter^iOg^byCiuminescence , 
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chemilumine^ence, colorimetric assessment, 
fluorescence ,\radioactivity or by enzymic activity. 



46 



An assay meeShod as Vclaimed in claim 1 wherein said 



immobilised! ligandVor o^e or the other components of 
the apo and^or holo \c iti^C complexes is arranged in a 
column to whach the boW f fbi^ the TC II 

cobalamin coirtj^x is^^^^^ar^P^ed and contacted with the 
binding ligand(s) 



47. An assay method as claimed^in--^^ 
the binding ligajids^used'TS'^parate a fraction of a 

)ilised on a particulate solid phase 




sample a 



48. An assay method as claimed in claim 47 wherein said 
solid support comprises magnetic beads. 

A kit for use in a diagnostic assay according to 
claiin 1 , comprising : 

aiK^mmobilized or immobilizable specific binding 
ligand^forNTC .II or holo-TC 11;. / 

^'^a holo-TC II. ^olutio - n ^j 



<X p\u.r 



)f known 



concentration or XoQt of such selutiunb ha v i - n g-ar-^^^ange-^ 
c^^-hejre- ^C II - complG^s^on xr entrafc J mr^ 

optionally, a rele^e agent to release cobalamin 
from holo-TC II; and 

<=iP^t:j'^ftaily^ labelled li^nd. 





